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AIR CONDITIONING METHOD 

BACKGROUND AND SUMMARY OF THE INVENTION 

[0001 ] The present invention relates to an air conditioning method. 

[0002] In a method which is known from German document DE 43 31 142 
C2, the interior temperature is always regulated to a set desired interior 
temperature by corresponding adjustment of the temperature of the medium 
flowing in. Account is taken of the temperature at the time of the exterior, from 
which, in a vehicle air conditioning system, for example, the interior medium is 
drawn. To this end, the medium is, if appropriate, cooled and/or heated before 
flowing in. 

[0003] The problem nevertheless exists in conventional vehicle air 
conditioning systems that the blowing-in temperature cannot for physical 
reasons, namely the icing limit of the evaporator, be colder than 1°C to 3°C. 

[0004] It is therefore not possible, especially in the case of very high 
outside temperatures, when a passenger would like to have it cooler than the 
interior temperature resulting from this minimum blowing-in temperature, for 
example a desired value of 20°C instead of a desired value of 22°C, to reduce the 
blowing-out temperature further, and there is no response to manual air 



conditioning by the passenger, that is the manual reduction of the desired 
interior temperature. 

[0005] It is therefore an object of the present invention to develop an air 
conditioning method in such a way that it is possible to respond to manual 
reduction of the desired interior temperature by at least one passenger with a 
perceptible regulation measure even if the minimum blowing-in temperature 
dependent on the icing limit of the evaporator has already been reached. 

[0006] According to the invention, this object is achieved by a method with 
the features claimed. Advantageous developments of the invention are defined 
by the subclaims. 

[0007] By virtue of regulation according to the invention, it is possible for a 
noticeable response to a manual operation, that is a reduction of the desired 
interior temperature, to take place even though the physical cold limit for the 
blowing-in temperature has already been reached. 

[0008] In particular, the method according to the invention can also, or 
rather above all, be used in multi-zone air conditioning systems because, in 
these, more comfort can then be achieved for the individual seating positions as a 
separate adaptation of the minimum desired interior temperature for each area. 
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[0009] These and other objects, features and advantages of the present 
invention become clear from, the description below uf a preferred illustrative 
embodiment in conjunction with the drawing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] Figure 1 shows a flow chart of the air conditioning method 
according to the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0011] In conventional air conditioning devices and methods, the problem 
exists that the blowing-in temperature Tbiow-in cannot be colder than 1°C to 3°C 
owing to the physical limit before the evaporator ices up. On account of this, 
manual operations of a passenger, for example a reduction of the desired interior 
temperature Tides are not taken into account as regulation to a lower blowing-in 
temperature Tbiow-in is not physically possible. 

[0012] The air conditioning method according to the invention, with which 
such a problem can be eliminated and comfortable regulation for the 
passenger(s) is possible is described below with reference to Figure 1. 

[0013] In the air conditioning method according to the invention, the 
blowing-in temperature Tbiow-in determined by a control device on the basis of 
adjustment of the current desired interior temperature Tides is first compared 
with a preset first temperature threshold value Ti (step Si) in order to decide 
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whether conventional regulation, depending on the actual interior temperature 
Tiact, the desired interior temperature Tides, the outside temperature To and if 
appropriate the solar radiation q and/or the vehicle speed v (step S2), or modified 
air conditioning, in which an air mass flow is regulated in addition, is carried out 
(steps S3 to S8). This first temperature threshold value Ti is 10°C for example. 
As soon as it is detected in step Si that the blowing- in temperature Tbiow-in 
determined lies below the temperature threshold value Ti, it is first determined 
in step S3 whether a new desired interior temperature Tides-new has been entered, 
by at least one passenger, by manual operation of a desired interior temperature 
adjustment device, for example. If this is not the case, the sequence returns to 
step SI. If a new desired interior temperature Tides-new is present in step S3, a 
desired inside temperature change ATides is determined in step S4 from the 
difference between the new desired interior temperature Tides-new and the 
previous desired interior temperature Tides-old. It is then established in step S5 
whether the desired interior temperature change ATides has a value smaller than 
zero, that is the passenger has carried out a reduction of the desired interior 
temperature Tides, and whether the new desired interior temperature Tides-new lies 
below a second threshold value T2. This threshold value T2 is selected to be 22°C 
for example as this interior temperature is regarded as comfortable for the 
passenger. If no previous desired interior temperature (Tides-old) is present, the 
second threshold value T2 is then used as the previous desired interior 
temperature Tides-old in this case. If it is determined in step S5 that either no 
reduction of the desired interior temperature Tides is present, as the desired 
interior temperature change is greater than or equal to zero, and/or the new 
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desired interior temperature Tides-new is greater than or equal to the second 
threshold value T2, the sequence returns to step Si. If both conditions apply, that 
is a negative desired inside temperature change ATides and a new desired interior 
temperature Tides-new below the second threshold value T2, the sequence advances 
to step S6. In step S6, it is checked whether the fan is in automatic operation as 
otherwise no automatic adaptation of the fan output is carried out. If it is 
detected in step S6 that the fan is not in automatic operation, the fan is switched 
over to automatic operation in step S7, and the sequence advances to step S8. If 
the fan is already in automatic operation in step S6, the sequence advances 
directly to step S8. In this connection, steps S6 and S7 are optional as it is 
likewise possible to carry out the method according to the invention exclusively 
when the user has set automatic operation in order that no manual user 
selections are canceled or ignored. 

[0014] In step S8, the fan output is then increased depending on the 
outside temperature To and the desired interior temperature change ATides 
determined in step S4. By virtue of this increase in fan output, a larger quantity 
of air is guided into the interior, so that it becomes noticeably cooler for the 
passenger(s) in the area of influence of this fan owing to the greater air mass 
flow. 

[0015] In a preferred development of the invention, the air conditioning 
method according to the invention is applied in multi-zone air conditioning 
systems in such a way that the air conditioning described above with reference to 
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Figure 1 is carried out for each of the temperature preselection devices for the 
various zones as soon as determined blowing out temperatures fail beiow a 
predetermined threshold value TV In this way, very comfortable air conditioning 
can be carried out separately for each individual air-conditioned vehicle area, so 
that cold-sensitive or draft-sensitive passengers located in another area are not 
affected by the air conditioning and therefore do not feel compromised in their 
comfort either. 

[0016] In an alternative embodiment, step S6, in which it is checked 
whether the fan is in automatic operation mode, and also any switching of the 
fan over to automatic operation in step S7, can also take place directly after step 
SI. It is also possible to carry out the regulation according to the invention only 
when the automatic operation mode has already been switched on and not to 
provide any automatic switching of the fan over into automatic operation mode. 
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Abetraet ABSTRACT OF THE DISCLOSURE 

Tho present invention diccloGoo In an air conditioning method A 4» 
which a distinction is made between air conditioning according to a 
conventional method and modified air conditioning. Tho modified Modified 
air conditioning according to tho invention is used when a passenger desires 
further cooling, for example in the case of very high outside temperatures, 
and therefore adjusts the desired interior temperature further downward 
when cooling is already taking place at the physical limit, that is the 
minimum blowing-in temperature, before the evaporator ices up. As further 
cooling is no longer possible by reducing the blowing-in temperature, in this 
case, in order to obtain a noticeable further cooling effect for the passenger, 
the fan output is increased according to the desired inside temperature 
change in conjunction with the outside temperature in order to guide a larger 
quantity of air into the interior iri the corresponding air conditioning zone 
and to achieve a further cooling effect by virtue of this larger mass flow. 
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Air conditioning method AIR CONDITIONING METHOD 
BACKGROUND AND SUMMARY OF THE INVENTION 

[0001] The present invention relates to an air conditioning method 
according to tho preamble of claim 1 . 

[0002] A In a method which is known from German document DE 43 31 
142 C2, with which the interior temperature is always regulated to the a set 
desired interior temperature by corresponding adjustment of the temperature of 
the medium flowing in taking account in. Account is taken of the temperature at 
the time of the exterior, from which, in tho caGO of a vehicle air conditioning 
system^ for example, the interior medium is drawn. To this end, the medium is, if 
appropriate, cooled and/or heated before flowing in. 

[0003] The problem nevertheless exists in conventional vehicle air 
conditioning systems that the blowiiig-in temperature cannot for physical 
reasons, namely the icing limit of the evaporator, be colder than 1°C to 3°C. 

[0004] It is therefore not possible, especially in the case of very high 
outside temperatures, when a passenger would like to have it cooler than the 
interior temperature resulting from this minimum blowing-in temperature, for 
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example a desired value of 20°C instead of a desired value of 22°C, to reduce the 
blowing-out temperature further. ?_nd there is no response to manual air 
conditioning by the passenger, that is the manual reduction of the desired 
interior temperature. 

[0005] It is therefore an object of the present invention to develop an air 
conditioning method in such a way that it is possible to respond to manual 
reduction of the desired interior temperature by at least one passenger with a 
perceptible regulation measure even if the minimum blowing-in temperature 
dependent on the icing limit of the evaporator has already been reached. 

[0006] According to the invention, this object is achieved by a method with 
the features of claim 1 claimed . Advantageous developments of the invention are 
indicatod in defined by the subclaims. 

[0007] By virtue of the regulation according to the invention, it is possible 
for a noticeable response to a manual operation, that is a reduction of the desired 
interior temperature, to take place even though the physical cold limit for the 
blowing-in temperature has ialready been reached. 

[0008] In particular, the method according to the invention can also A or 
rather above all A be used in multi-zone air conditioning systems because A in 
these A more comfort can then be achieved for the individual seating positions as a 
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separate adaptation of the minimum desired interior temperature io poooiblo for 
each area. 

[0009] These and other objects, features and advantages of the present 
invention become clear from the description below of a preferred illustrative 
embodiment in conjunction with the drawing, in which drawing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] Figure 1 shows a flow chart of the air conditioning method 

according to the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0011] In conventional air conditioning devices and methods, the problem 
exists that the blowing-in temperature Tbiow-in cannot be colder than 1°C to 3°C 
owing to the physical limit before the evaporator ices up. On account of this, 
manual operations of a passenger, for example a reduction of the desired interior 
temperature Tides are not taken into account as regulation to a lower blowing-in 
temperature Tbiow.in is not physically possible. 

[0012] The air conditioning method according to the invention, with which 
such a problem can be eliminated and comfortable regulation for the 
passenger(s) is possible is described below with reference to Figr Figure 1. 
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[0013] In the air conditioning method according to the invention, the 
blowing-in temperature Thiow.in determined by a control device on the basis of she 
adjustment of the current desired interior temperature Tides is first compared 
with a preset first temperature threshold value Ti (step Si) in order to decide 
whether conventional regulation^ depending on the actual interior temperature 
Tiact, the desired interior temperature Tides, the outside temperature To and if 
appropriate the solar radiation q and/or the vehicle speed v at loaot tho blowing 
in tomporaturo Tuow in (step S2) x or modified air conditioning, in which an air 
mass flow is regulated in addition, is carried out (steps S3 to S8). This first 
temperature threshold value Ti is 10°C for example. As soon as it is detected in 
step Si that the blowing-in temperature Tbiow-in determined lies below the 
temperature threshold value Ti, it is first determined in step S3 whether a new 
desired interior temperature Tides-new has been entered A by at least one passenger, 
by manual operation of a desired interior temperature adjustment device^ for 
example. If this is not the case, the sequence returns to step SI. If a new desired 
interior temperature Tides-new is present in step S3, a desired inside temperature 
change ATides is determined in step S4 from the difference between the new 
desired interior temperature Tides-new and the previous desired interior 
temperature Tides-old. It is then established in step S5 whether the desired 
interior temperature change ATides has a value smaller than zero, that is the 
passenger has carried out a reduction of the desired interior temperature Tides, 
and whether the new desired interior temperature Tides-new lies below a second 
threshold value T2. This threshold value T2 is selected to be 22°C for example as 
this interior temperature is regarded as comfortable for the passenger. If no 
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previous desired interior temperature (Tides-old) is present, the second threshold 
value T2 is then used as the previous desired interior temperature Tides-oid in this 
case. If it is determined in step S5 that either no reduction of the desired interior 
temperature Tides is present, as the desired interior temperature change is 
greater than or equal to zero, and/or the new desired interior temperature Tides- 
new is greater than or equal to the second threshold value T2, the sequence 
returns to step Si. If both conditions apply, that is a negative desired inside 
temperature change ATides and a new desired interior temperature Tides-new below 
the second threshold value T2, the sequence advances to step S6. In step S6, it is 
checked whether the fan is in automatic operation as otherwise no automatic 
adaptation of the fan output is carried out. If it is detected in step S6 that the fan 
is not in automatic operation, the fan is switched over to automatic operation in 
step S7, and the sequence advances to step S8. If the fan is already in automatic 
operation in step S6, the sequence advances directly to step S8. In this 
connection, steps S6 and S7 are optional as it is likewise possible to carry out the 
method according to the invention exclusively when the user has set automatic 
operation in order that no manual user selections are canceled or ignored. 

[0014] In step S8, the fan output is then increased depending on the 
outside temperature To and the desired interior temperature change ATides 
determined in step S4. By virtue of this increase in fan output, a larger quantity 
of air is guided into the interior, so that it becomes noticeably cooler for the 
passenger(s) in the area of influence of this fan owing to the greater air mass 
flow. 
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[0015] In a preferred development of th* invention, the air conditioning 
method according to the invention is applied in multi-zone air conditioning 
systems in such a way that the air conditioning described above with reference to 
Figure 1 is carried out for each of the temperature preselection devices for the 
various zones as soon as determined blowing-out temperatures fall below a 
predetermined threshold value Ti. In this way, very comfortable air conditioning 
can be carried out separately for each individual air-conditioned vehicle area, so 
that cold-sensitive or draft-sensitive passengers located in another area are not 
affected by the air conditioning and therefore do not feel compromised in their 
comfort either. 

[0016] In an alternative embodiment, step S6, in which it is checked 
whether the fan is in automatic operation mode, and also any switching of the 
fan over to automatic operation in step S7, can alsQ take place directly after step 
SI. It is also possible to carry out the regulation according to the invention only 
when the automatic operation mode has already been switched on and not to 
provide any automatic switching of the fan over into automatic operation mode. 



